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Ichieved by both i.p. and s.c. vaccination with 5 ig of cell wall protein.
Vaccination i.p. with 50 vg of ribosomal antigen from the Philadelphia L-1 strain', resulted in 50% protection of mice against lethal challenge. Cell wall ' preparations, on the other hand, afforded full protection. Neither ribosomes or cell walls from Philadelphia L-1 protected mice when administered s.c. Microagglutination titers with Washington strain antigen, unlike those with Philadelphia L-l antigen, correlated with protective response. Immunoprecipitin analyses indicated greater cross-reactivity between strains in those antisera produced with cell wall or ribosomal preparations from the Washington strain than in those produced with the Philadelphia L-1 strain preparations.
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Justification i
'I The epidemiology and clinical manifestations of Legionnaires' disease have been extensively defined (13, 22, 29, 30) ; however, the inmunobiology of the disease, the roles of cellular and humoral immunity and the immunological response to different antigens have been poorly categorized. The identification and characterization of antigens which may be involved in eliciting immunological protection is required for the development of effective vaccines against this disease. In this regard, the AKR/J mouse is an appropriate model for the study of .
immunological protection agaifist infection with Legionella pneumophila, the causative agent of Legionnaires' disease (15) . Altheugh the guinea pig is the recomaended animal model for Legionnaires' disease (22) , the AKR/J mouse was selected because it is susceptible to live challenges as well as the toxic moiety isolated from Washington strain organisms (15) . Mice either passively immunized with goat antibodies to an attenuated strain or actively immunized with a soluble antigen are fully protected from a lethal challenge with virulent L. pneumophila.
In the present.study, we examined the immunological protection afforded to AKR/iJ mice by i=munization, with preparations of killed whole organisms or subcellul-r fractions prepared from eitner the virulent Washington or avirulent Philadelphia strains. The preparation and physical and biochemical characterization of cell wall and ribosomal subunits from L. pneumophila are described.
MATERIALS AND METHODS
'4
Animals. Female AKR/J mice (Jackson Memorial Laboratories, Bar Eff Harbor, %e.), weighing 23 to 26 g, were used at 8 to 10 weeks of age.
Bacterial cultures. Modified Mueller-Hinton agar (10) slant cultures of Lefionella pneumophila serotype 1 strains Washington and Philadelphia L-1 were obtained from the Centers for Disease Control, Atlanta, Ga., grown for 10 days and harvested in tryptose-saline (pH 7). Aliquots were stored at -70'C in"tryptose-saline containing 50% fetal calf serum.
To prepare working cultures, Mueller-Hinton agar plates were inoculated with a 1:100 dilution of the frozen stock and incubated at 37°C in 2.5% Calif.) and homogenized in a Braun cell homogenizer Model MSK at 4000 rpm for 5 min P 30-sec intervals. After each 30-sec disruption period the 70-ml stainless steel cup was cooled at -70°C for 5 min. The resulting homogenate was subjected to differential centrifugation (Fig. 1) .
The crude cell wall fraction (Pellet III) was sonically treated with a Fisher Sonic Dismembrator Model 300 for 3 min at 60% setting to ensure lysis. Pellet IV was resuspended in 0.6 M phosphate buffer (pH 7) and incubated for 18 h at room temperature with 10 mg RNase/ml suspension [ __
Production of antibodies. Antisera against killed whole organisms were produced in nice by i.p. injection with 1.0 ml of suspensions that Isolation of cell wall and ribosome fractions. Figure 3A confirms the observations that L. pneumophila is a rod-shaped bacterium with a bilaminar outer sheath presumed to consist of outer membrane and cell wall or peptidoglycan that enclose cytoplasmic ribosomes, nucleoplasm, and some vacuoles (6, 12). Treatment of L. pneumophila with the Braun honogenizer caused extensive disruption with release of cellular contents as indicated by empty and partially empty cells (Fig. 3B) .
Pellet II contained few disrupted cells and only small amounts of the total protein, CHO, DNA, and RNA (Table 1) . Pellet III consisted predominantly of cell walls devoid of cytoplasmic particles ( To assess the degree of homogeneity of the cell wall preparation, crude cell walls (Pellet III) and the final cell wall fraction (Pellet IV A) were subjected to isopycnic ultracentrifugation in sucrose gradients. Both preparations gave a single band which had a relatively narrow equilibrium density distribution pattern with a mean density of 9 1.22 g/cn. (Fig. 4) , and corresponded well with the value reported for L. nneumohila cell walls by Flesher et al. (12) . The ribosomal fraction (Pellet V) was composed of dense cytoplasmic granules with no cell wall contamination (Fig. 5 ).
The percent distribution data (Table 1) revealed that the fractionation procedure was quite efficient in that the total recovery of measured biochemical constituents ranged from 73 to 95%. Equally -significant was the 1:3 (0.289) ratio of RNA to protein in the ribosomal fraction. In the cell wall fraction (Pellet IV A) however, RNA contamination was less than 2 parts per. 1000 of protein (0.0017).
Immunogenic properties of cell wall and ribosoml fractions.
Comparisons between the irmmunogenicity of Washington and Philadelphia L-l cell wall and ribosore preparations are presented in Table 2 . Optimal 
I
The ribosomal fraction appears morphologically homogenous.
However, its RNA to protein ratio of 0.29 is not equal to the theoretical ratio for these constituents in purified bacterial ribosomes (14, 34).
The low ratio obtained with the ribosomal preparation from L. Etd.
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